S levels of phosphorus. Some varieties tolerate high phosphorus, whereas others do not.3 This difference was first observed with nutrient solutions in the greenhouse,4 where the development of toxicity symptoms by sensitive varieties can be easily and reversibly controlled by manipulaticn of the nutrient solution. It has also been observed in soil in the greenhouse5 and in the field, although the effects of high phosphorus in soil are less severe and less persistent than in nutrient solutions.
The reaction of sensitive varieties to high phosphorus is called "phosphorus toxicity," a term which tends to obscure the participation of other nutrient elements in the physiological system leading to differences in varietal response. The objective of the present study was to determine which, if any, other nutrient elements were involved in the reaction of sensitive varieties to high phosphorus. Nitrogen proved to be the most effective element in alleviating the symptoms of phosphorus toxicity.
MATERIALS AND METHODS
'Lincoln' and 'Chippewa' soybeans (Glycine max (L.) Merr.)
were used as phosphorus-sensitive varieties and 'Chief' was used as the tolerant variety. Seedlings produced in a sand germination bench in the greenhouse were transplanted to the nutrient-culture apparatus as previously described.' The control treatment (designated Ix in the tables) was a high-phosphorus solution, which contained major nutrients in initial molar concentrations as follows:
Iron was supplied, as diethylenetriainine pentaacetic acid (DTPA), at a concentration of 3 mg./l. Minor elements were supplied in the following concentrations (mg./l.) : copper, .01; zinc, .01; boron, .06; manganese, .11. Since no observable growth promotion resulted from addition of molybdenum in previous experiments, this element was omitted. In treatments where potassium phosphate was increased, sodium phosphate was reduced an equivalent amount to hold phosphorus concentration constant. Solutions were discarded and replaced at intervals of one week.
Ratings of phosphorus sensitivity were on a 5-point scale from 
RESULTS
Lincoln and Chippewa varieties grew no phosphorus when concentrations of other the nutrient mixture were increased to eight level ( Table 1 ) . Thus it was clear that the sensitive varieties to tolerate high levels of volved one or more other elements. The supplemental nutrients improved the growth Chippewa was a function of their concentra as well as the 8x, treatment produced alm normal growth of these varieties. Between the variance within Lincoln and Chippewa tributable to the linear component of tre (Table 1) .
The major salts in the nutrient solution creased singly or in groups of 2 cations to 8 level. Sensitivity of Lincoln and Chippew phorus was corrected when calcium nitrate, ide, and potassium phosphate were all incre There was very little improvement when o or only the potassium salts were increased nesium sulfate was increased with one of th Between 80 and 90% of the treatment va lated statistically in the single degree of fr parison of the 2 treatments containing 8x l and potassium salts with all other treatmen Calcium nitrate and the potassium salts plemented in unequal increments; that is, was increased to the 8x level with potass and vice versa. These combinations both g mal growth of the sensitive varieties, indic variation in the balance of the nutrients is producing a sensitive response. N o signi variation occurred in the tolerant variety C 
